Formononetin mediates neuroprotection against cerebral ischemia/reperfusion in rats via downregulation of the Bax/Bcl-2 ratio and upregulation PI3K/Akt signaling pathway.
Isoflavone formononetin is a typical phytoestrogen isolated from Chinese medical herb red clover. It has been reported that estrogens have neuroprotective properties, and dietary intake of phytoestrogens could reduce stroke injury in cerebral ischemia/reperfusion (I/R) animal models. In the present research, we sought to investigate the molecular mechanisms underlying the neuroprotective effects of formononetin on I/R rats. Male Sprague-Dawley rats were subjected to a 2 h period of right middle cerebral artery occlusion (MCAO) followed by 24 h of reperfusion. Then neurological deficits and brain edema were evaluated. To provide insight into the functions of phosphatidylinositol 3-kinase (PI3K)/Akt and MAPK (mitogen-activated protein kinase) signaling pathway in formononetin-induced neuroprotection, the expression of ER-α, Bax, Bcl-2, p-Akt (phosphorylated protein kinase B), and p-ERK1/2 (phosphorylated extracellular signal-regulated kinases 1/2) was determined by qPCR or Western blot assay. Consequently, we found that formononetin has significantly reduced the infarcted volume and the brain water content, and improved the neurological deficit. Formononetin also exhibited an upregulation in ER-α and p-Akt, a downregulation in the ratio of Bax/Bcl-2. However, formononetin had little effect on p-ERK1/2 proteins expression. Taken together, formononetin has shown neuroprotective effects in cerebral I/R rats, and the molecular mechanisms may correlate with the downregulation of the Bax/Bcl-2 ratio and the activation of PI3K/Akt signaling pathway.